In this paper, we proposed a novel method for climbing over a step by a five-wheeled wheelchair with an active-caster drive wheel. A five-wheeled wheelchair is composed by attaching a single drive wheel on the back of a manual wheelchair. The relative position between the drive wheel and the wheelchair frame can be varied by the pin joint connection. This mechanism enables the wheelchair to perform a static wheelie motion. In this paper, the kinematics model of a static wheelie motion of the five-wheeled wheelchair was analyzed. Also by this kinematics model, the relativity between the attachment position of the drive wheel and the applied force for performing a static wheelie was examined. In some experiments, we confirmed the effectiveness of the kinematics model and the front casters of the wheelchair climb over a step by attaching the drive wheel according to the experimental results and simulations.
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